ABSTRACT. In this paper, the error controlled method to determine the solar motion from radial velocities of a previous study is summarized. An application of the method for the stars of the fifth fundamental catalog with certain selection and solution criteria gives very accurate results using about 6% only of the total number of stars. A result which confirms that, by using controlling criteria one can construct an optimum economical computational algorithm that minimize both the storage and the execution time with a unique and accurate solar motion elements as output.
Introduction
The determination of the solar motion with respect to stellar groups plays an essential role in the stellar kinematics. Also, the determination of the solar motion provides important parameters in the correlation studies with the physical properties of the stellar group which it refers to [1] . The solar motion has been determined by numerous authors with respect to the great range of stellar and interstellar constituents of the Galaxy, and there are extensive literature on the subject, e.g. [2] [3] [4] [5] [6] [7] . The values vary however considerably from one author to another.
Today observational astronomy has been characterized by an enormous growth in data acquisition stimulated by the advent of new technologies in telescopes and detectors. The more volume of astronomical data collection needed for the solar motion determination is in fact impressive. It is now possible to compile catalogs of 10 5 or even more stars. To design an optimum economical algorithm of the solar motion it should be directed to minimize the two major computational problems which are, the storage and execution time. For such al-gorithm, selection and solution criteria are to be formulated so as to reduce the database to small number of stars which at the same time gives a unique and accurate solar motion elements. Recently [8] established an analytical error controlled method to determine the solar motion from radial velocities.
By this method one can define an acceptable solution set which in turn provides a unique accurate set of the solar motion elements (with respect to a given group of objects). In the present paper, the above method is summarized in the next section, and applied to the stars of the fifth fundamental catalog [9] . The adopted selection and solution criteria [Equations (3.1) and (3.2)] permits us to use about 6% only of the total number of stars and obtain very accurate solar motion elements with respect to these stars. A result which confirms with the other experimentations of [1] , that the quality of the data controlled by the selection and solution criteria is the fundamental tool (not the very large data set) to secure an optimum economical computational algorithm that minimize both the storage and the execution time with a unique and accurate solar motion elements as output.
Basic Equations

Elements of the Solar Motion
Let X, Y, and Z to be components of the star's space velocity V along the x, y, z axes of a coordinate system whose center is the Sun and such that the x-axis points towards the point (α = 0 h , δ = 0º), the y-axis is oriented towards the point (α = 6 h , δ = 0º), and the z-axis towards the north celestial pole at a definite epoch. Let α, δ, and ρ be respectively the star's right ascension, declination and radial velocity, then we have [10] 
where all the velocity components are in km/sec.
For a group of N stars, Equation (1) can be considered as the condition equation for the least-squares solution, X, Y, and Z. Having obtained (X, Y, Z) then the components of the Sun's velocity with respect to the same group and referred to the same axes as X, Y, and Z are given as
The elements of the solar motion with respect to the group are (α A , δ A , S), where α A and δ A are the right ascension and declination of the solar apex. Finally, S is the absolute value of the Sun's velocity relative to the group.
The relations between the components of the solar velocity and the elements are given as
Determination of the Solar Motion and Its Error Estimates
According to [1] , the determination of the solar motion and its error estimates are summarized as follows. Written Equation (1) as
where
For N observational data, let (α n , δ n , y n ); n = 1,2,3 ... , N be known, then the exact solutions of Equation (6) in the sense of the least-squares criterion are
where and
While the error estimates of the method are given as: , σ δ A , σ s , are the corresponding errors for α A , δ A , and S respectively. The error criterion Q is the average squared distance between the least-squares estimators and their true values [11] . Finally, e stands for the probable error.
Numerical Application
The sample was collected from the fifth fundamental catalog [9] . The total number of stars is 3117, while the total number of stars with complete data (α, δ, ρ o ) are 1396. The equatorial coordinates referred to the standard equinox of J2000.0.
The selection criterion is taken as
where ρ o and ρ are respectively the observed and calculated radial velocities, while the solution criteria are taken as
As a result of these criteria, the total number of 1396 stars reduced to the 76 stars listed in Table 1 , while the solar motion elements together with the relative error criteria are listed in Table 2 . The dependence of the solar motion elements on the criteria are shown in Table 3 , also the error bars of Fig. 1 for the speed of the solar motion is given as a typical example of this dependence. . , . ,
, . From Table 3 and Fig. 1 , it is clear that, without using the criteria one may accept some results as elements of the solar motion regardless the number of the stars. But the usage of the criteria has amazing effect on reducing the number of stars that gives accurate elements of the solar motion. A fact which should be considered with the available very large data.
In concluding the present paper, selection and solution criteria enable us to determine very accurately the elements of the solar motion with respect to the 1396 stars of the fifth fundamental catalog using only 76 stars [about 6%]. A result which confirms with the other experimentations of [1] , that the usage of these criteria is the fundamental tool that solves the problem of large variation in the values of the solar motion elements with respect of some group. On the other hand, it is also an essential method to secure an optimum economical computational algorithm that minimize both the storage and execution time.
